and Vermeer on measures of the physical and structural properties of the paintings, novelty of content, and aesthetic qualities (Locher et al 1999) . A second group of volunteers rated slide-projected images of the artworks on the same set of items, and a third group completed the task as they viewed the artworks on a computer screen. It was found that only four of the sixteen evaluative ratings completed by participants showed statistically significant differences among groups, typically with viewers of the original works differing from those in the slide and computer format conditions. Specifically, paintings viewed in the gallery were rated as substantially more pleasant than were their slide or computer images. In addition, details of the originals were seen as more immediate or apparent, and their content was seen as more similar (as opposed to contrasting) than in the other two formats. Finally, the computer condition produced the highest ratings for structural density, followed by the gallery condition, and then the slides. Results of correlational and factor analyses of the evaluative ratings provided additional support for a notion of`pictorial sameness' for artworks viewed in the three formats.
The finding that ratings for most of the measures did not differ as a function of presentation format demonstrates that participants in the computer and slide conditions were able to adjust to the fact that they were looking at reproductions and`look past' the limitations of the medium. To put this simply, when participants were looking at the Vermeer painting, for example, on the computer screen, they accommodated to the screen image and focused their attention on the accomplishment of Vermeer. Their incidental comments during the experiment were almost exclusively related to the art and not the medium. We speculate that, even while looking at the image of a painting on a slide or computer screen, people adjust to the limitations of the facsimile they are viewing and concentrate on the art. That is, they are able to immerse themselves in the reproduction and respond to many of its properties and qualities in a fashion similar to what their reactions would be if they were encountering the original. We have labeled this phenomenon facsimile accommodation (Locher et al 1999) , and speculate that a viewer's immersion in an art facsimile may be likened to the sense of`presence' reported by users of virtual environment systems öthat is to their perception of being enveloped by or within a virtual environment (see, eg, Witmer and Singer 1998) .
It should be noted that, while our notion of facsimile accommodation is similar to the transferability thesis (Currie 1985) , it differs in an important aspect. We argue that the ability to view facsimiles and original artworks in similar ways occurs not only for high-quality reproductions, as stated by the transferability thesis, but also for facsimiles which are clearly not the original, nor attempts to provide as close a likeness as possible. When looking at a slide-projected image of an artwork or seeing it on a computer screen, it is obvious to the viewer that he or she is not in the presence of the original or of a facsimile which closely approximates the original. For example, slide and computer screens are not the same size as the original, nor do they allow the viewer to estimate the size of the original. Also, with an original, viewers are looking at images from reflected light, as opposed to images generated by light. Yet, despite differences such as these between an original and its slide and computer facsimiles, our research (Locher et al 1999) has shown that viewers evaluate many of the perceptual and aesthetic properties of the facsimiles in the same ways they do the original.
This observation is limited, however, by the fact that participants in our previous investigation were sophisticated in the visual arts; almost all (91%) of them reported having had some training in the visual arts. In the present research, we address this limitation; we sought to determine whether facsimile accommodation is dependent upon viewer expertise. To this end, we replicated our investigation using individuals who had little or no training in art. Specifically, we obtained evaluative ratings of the art stimuli under the three format conditionsögallery, slide, computeröfrom untrained individuals and compared these to the ratings of the art-trained participants in our previous study.
To summarize, our goal in the present research was to provide additional support for the concept of facsimile accommodation by demonstrating that untrained as well as art-trained individuals respond to artworks seen as slide or computer images in a fashion similar to what their reactions would be if they were encountering the originals. Specifically, we examined the influence of presentation format (gallery, slide, computer) and viewer training in the visual arts (trained, untrained) on the perceived pictorial and aesthetic qualities of paintings by renowned artists.
Method

Stimuli
The nine paintings used as the stimuli for this study were:``The Harvesters'' by Bruegel,`T he Silver Tureen'' by Chardin,``Portrait of a Carthusian'' by Petrus Christus,``View of Toledo'' by El Greco,``The Epiphany'' by Giotto,``Aristotle with a Bust of Homer'' by Rembrandt,``The Crucifixion'' by van Eyck,``Wheatfields'' by van Ruisdael, and``Young Woman with a Water Jug'' by Vermeer. Representations of the nine artworks are shown in figure 1 .
High-resolution-quality, first-generation digitized images of the nine paintings, generated by the Museum, were used for the computer condition of this study. The slides used to project images of the nine paintings belonged to the Museum collection of slide reproductions of its holdings and met the highest Museum standards.
2.2 Participants and procedure 2.2.1 Gallery condition. Volunteers were solicited from visitors in the entrance hall of the Museum. The task was explained to those expressing interest and they were told they would receive a CD^ROM electronic catalogue of a recent special exhibition at the Museum for approximately forty minutes of their time. The seventy-nine individuals who agreed to participate were then escorted alone or in groups of two or three through the galleries from one painting to the next. At each painting they were permitted unlimited time to evaluate the work on the sixteen adjective pairs described below. The sixteen items on the response sheet for each artwork and the order of exposure to the nine paintings were randomized across this sample, as was the case in the other two format conditions. Data were collected from participants in the gallery condition during regular Museum hours over a period of several days. The original compositions were, therefore, viewed under different levels of natural lighting in the galleries, which is typical of viewing conditions in the Museum. The size of each original painting is given in the``Illustration credits'' found at the end of this paper. The smallest work evaluated by participants was that by Petrus Christus and the largest was the painting by Rembrandt. We observed that viewers stood approximately 60 cm from the first of these works and approximately 120 cm from the second. At these distances, the visual angles subtended by the Petrus Christus and the Rembrandt works were approximately 27 and 59 deg horizontally, respectively. The average visual angle computed across the set of nine artworks in the galleries was approximately 35 deg.
Before starting the rating task, participants completed a questionnaire which asked their gender, age, and educational level. They also rated their training in the visual arts on a scale of 1 (none) to 7 (art major). We used participants' responses on this measure to create subsamples or twenty untrained and twenty trained individuals from the full sample of seventy-nine gallery participants. Individuals who reported having had little or no training, and those who rated themselves as trained, were considered for inclusion in the two groups. Additionally, the individuals we selected for inclusion in the two groups were those most closely matched in age and educational levels. Table 1 presents the average and median ratings on the 7-point art-training scale for 
the untrained and trained groups for each of the three format conditions. The table also contains the gender, age, and educational level distributions for the six groups. As shown in table 1, the average levels of training for the untrained and trained participants in the gallery condition was 1.55 and 5.85, respectively.
2.2.2
Slide and computer conditions. Art-trained participants. Art-trained participants for slide and computer conditions were recruited from attendees at one of several all-day workshops for art teachers sponsored by and held at the Museum. Time for the study (30 min) was built into the workshop program; however, participation was optional. The thirty-one volunteers in the slide condition and the thirty in the computer condition each received the same CD^ROM as the gallery group for participating. Testing sessions involving the computer images were conducted in office settings; three or four participants were seated in front of a 17-inch color monitor (10246768 pixels) on which the images were individually presented. Each image filled as much of the screen as possible, and the surround was black. Participants sat approximately 1 m from the screen. At this distance the projected images of the nine art stimuli subtended, on average, approximately 11 deg. Lighting within the room in the computer and slide conditions was dim but sufficient (5 ft cd 54 lux) for participants to complete the rating scales.
Data for the slide condition were collected in two sessions in a small auditorium used for educational programs. The art stimuli were projected onto a screen measuring 152 cm on each side. Each image filled as much of the projection screen as possible, leaving the surround black. Participants sat at a distance of 3 to 4 m from the screen. At these distances, the average visual angles subtended by the nine art images were approximately 28 and 22 deg, respectively.
From among the volunteers for each condition, a sample of twenty trained participants who matched individuals in the gallery group was created for the slide condition and another twenty for the computer condition. Average ratings on the arttraining measure were 6.05 and 6.20, respectively, for these two groups (see table 1). Untrained participants. Undergraduate students at the first author's institution volunteered as subjects. None of these individuals had formal education or training in the visual arts. Participants in the slide and computer conditions (N 30 and N 25, respectively) were tested individually in a small laboratory equipped for investigations of visual perception. All conditions within the laboratory setting, including room illumination and color quality of the slide-projected and computer-screen images of the art stimuli, were comparable to those experienced by the trained participants. Students responding to the slide images sat approximately 1.75 m from a rear-projection screen on which the images measured, on average, 75 cm, and subtended approximately 25 deg.
In the computer condition, each participant sat at approximately the same viewing distance from the color monitor as did the trained subjects in the museum-office settings. The experimental sessions lasted approximately twenty-five minutes.
For the slide and for the computer conditions, a sample of twenty untrained individuals was created from among the individuals who completed each condition. The average ratings on the art-training measure were 1.45 and 2.00, respectively, for the two format conditions (see table 1).
Rating instrument.
Participants rated each artwork on the sixteen adjective pairs shown in table 2. Each item consisted of a 9-point response scale between the two adjectives. The IRS provides an assessment of the individual and joint contributions of a number of dimensions linked theoretically and empirically, by research with single-dimension scales, to the information content of visual stimuli. The sum of the ratings for all fourteen IRS items provides a measure of the information content or complexity of an artworköcalled the information rate score. Locher (1995 Locher ( , 1997 has shown that this scale consistently taps the same underlying factorial structure for paper and slide-projected reproductions of paintings regardless of their stylistic type (abstract, representation, painterly) or of observer characteristics such as gender and ethnicity. He reports that the scale assesses the physical and statistical properties of a composition and viewer familiarity with the content of the composition. Throughout our study, a different random order of the sixteen adjective pairs was used for each artwork and the adjective pairs were arranged so that they appeared an equal number of times to the right and left of the scale.
Results
First, a multivariate analysis of variance (MANOVA) and univariate analyses of variance (ANOVAs) were performed to explore possible effects of participant training in the visual arts and of presentation format on the rating data for the sixteen measures of pictorial and hedonic qualities of the art stimuli. Specifically, the sum of each participant's ratings of the nine stimuli for each of the sixteen adjective pairs included in the rating instrument were entered as dependent variables into a 263 MANOVA, with training (untrained, trained) and format (gallery, slide, computer) as between-subjects variables. MANOVA effects were significant for training (F 16 99 5X94, p 5 0X001) and format (F 32 198 2X47, p 5 0X001). The interaction term was not significant (F 32 198 1X46) . To interpret significant MANOVA results, a corresponding two-way ANOVA was performed on each of the sixteen dependent measures; results of these analyses are presented in table 2. Table 2 also contains the average ratings, summed across the set of nine art stimuli, for each of the sixteen adjective pairs by training and format.
As seen in table 2, the ANOVA revealed a significant main effect of training for six of the sixteen measures employed. Specifically, untrained participants rated the contents of the set of artworks as, on average, significantly less complex, varied, asymmetrical, contrasting, pleasant, and interesting than did trained participants. Univariate results also revealed, consistent with the MANOVA outcome, that the interaction between training and format was significant for only one of the sixteen adjective pairs önamely, for item similar^contrasting. Because we can provide no ready explanation for the nature of this interaction effect (see table 2), we consider this univariate result spurious. Thus, we conclude that any evidence of facsimile accommodation reported below is fundamentally independent of participants' training in the visual arts.
Results of the ANOVAs presented in table 2 show that a significant main effect of format was obtained for six of the measures. Supplementary analyses were carried out for each of these effects by Tukey's HSD test and the results appear in the table. It was found that both adjective pairs reflecting hedonic value (interestingness and pleasantness) showed significant differences in ratings summed across the stimulus set as a function of format. Specifically, as seen in table 2, the originals were rated, on average, by both untrained and trained individuals as significantly ( p 5 0X05) more interesting and more pleasant than the slide or computer images; ratings obtained in the two facsimile conditions did not differ reliably for either item.
Significant variation also emerged as a function of format in the degree to which the contents of the artworks were seen as surprising, rare, and immediate ösubjective properties which reflect the predictability or uncertainty of the information in the pictures. As shown in table 2, participants rated the content of the artworks as significantly ( p 5 0X05) more surprising and rare, on average, when viewing the originals than when they saw either of the two types of reproduction; evaluations of the two types of reproduction did not differ reliably from each other. In addition, details of the compositions were rated as significantly ( p 5 0X05) more immediate or apparent in the originals than in their computer images. No such difference was obtained for this measure between the gallery and slide conditions. Finally, the originals were rated, on average, as more dense than the slide and computer images; however, as seen in table 2, only the difference between the original and computer conditions was significant ( p 5 0X05).
As described above, differential ratings on the full set of stimuli were observed for six of the evaluative measures employed, and these differences primarily concern differences between gallery viewing and viewing by slide or computer. It is important to note that ratings on the other ten measures were similar under the three viewing conditions. Thus, results reported so far suggest that the concept of facsimile accommodation is tenable when viewers are evaluating certain qualities of the artworks but not others. A possible explanation for the observed differences is discussed later.
We next report the influence of viewer training and presentation format at the individual-artwork level on three measures: unpleasant^pleasant, uninteresting^interesting, and simple^complex. These particular characteristics were selected for analyses because the relationship between the information content of aesthetic objects and the interest and pleasure they generate has been an important issue in the scientific study of aesthetics for many years (see, eg, Berlyne 1974; Cupchik and Gebotys 1990; Locher et al 1993) . In addition, differential ratings on the set of artworks were obtained for the measures unpleasant^pleasant and uninteresting^interesting (see table 2 ).
The mean ratings for the measures unpleasant^pleasant, uninteresting^interesting, and simple^complex as a function of training and format for each of the nine art stimuli are presented in tables 3, 4, and 5, respectively. For each adjective pair, ratings for the nine artworks were first entered as dependent variables into a two-way MANOVA with training and format as between-subjects variables. Because, as reported below, significant MAN-OVA results occurred for each dependent measure, corresponding two-way univariate ANOVAs were then performed separately on ratings for each of the nine artworks and Tukey's HSD test was used to compare format condition means following the discovery of significant main effects for this variable. Results of the ANOVAs and supplemental analyses for each adjective pair are presented, along with the corresponding means for each measure, in tables 3, 4, and 5. For ease of interpretation, these data are illustrated in figures 2, 3, and 4, respectively.
The MANOVA performed on the unpleasant^pleasant ratings yielded significant main effects for training (F 9 106 4X25, p 5 0X001) and format (F 18 212 4X20, p 5 0X001). The interaction between these variables was not significant (F 18 212 0X75). As seen in table 3 and figure 2, trained subjects evaluated the works by Bruegel, Rembrandt, van Ruisdael, and Vermeer as significantly ( p 5 0X05) more pleasant, on average, than did untrained participants, and this was the case regardless of format type. Additionally, format significantly ( p 5 0X05) influenced ratings of the pleasantness of six of the nine artworks. Specifically, originals of the works by Chardin, Christus, Rembrandt, van Eyck, and Vermeer were evaluated as more pleasant, on average, than their computer images. Furthermore, the originals by Chardin, Christus, Giotto, and Rembrandt were rated significantly more pleasant than their slide-projected images. For the most part, the two types of reproductions received comparable ratings of pleasantness; the one exception was that the slide image of Vermeer's work was evaluated as more pleasant than its computer image. For uninteresting^interesting ratings, the MANOVA revealed significant main effects for training (F 9 106 7X17, p 5 0X001) and format (F 18 212 3X91, p 5 0X001), and a significant interaction (F 9 212 1X94, p 5 0X05). As shown in table 4 and figure 3, the works by Bruegel, Christus, Giotto, and Rembrandt were evaluated as significantly ( p 5 0X05) more interesting, on average, by trained as compared with untrained individuals. The only significant combined effect of training and format occurred for the Vermeer. In this case, the original was rated significantly more interesting than either reproduction by untrained, but not trained, participants. As for the main effect of format, it was found that the originals by Christus and van Eyck were rated significantly ( p 5 0X05) more interesting, on average, than their computer images, and originals by Christus, Giotto, Rembrandt, and van Eyck received significantly ( p 5 0X05) higher ratings than their slide-projected images.
It should be noted that format effects were similar for judgments of the interest and pleasure generated by a given composition (compare tables 3 and 4, and figures 2 and 3). That is, in the case of the works by Bruegel, El Greco, and van Ruisdael, ratings on the two measures did not differ reliably among an original and its slide and computer images. On the other hand, significant format effects were observed for both measures between the original and at least one of its forms of reproduction for the works by Christus, Giotto, Rembrandt, van Eyck, and Vermeer. These findings demonstrate, not unexpectedly, that there are particular compositions which retain their hedonic qualities under reproduction while others do so to a significantly lesser degree. The limited number of artworks in our stimulus set makes it impossible for us to identify the characteristics of paintings which contribute to retention, or reduction, of the hedonic value of a composition in reproduction.
With respect to ratings of complexity, the MANOVA revealed a significant main effect for training (F 9 106 2X99, p 5 0X01); there was no significant main effect for format (F 18 212 1X44), nor a significant interaction between format and training (F 18 212 0X85). As seen in table 5 and figure 4, no significant difference between average complexity ratings was observed as a function of format for any artwork except that by Bruegel. Because of the lack of a significant multivariate effect for format, we do not consider this univariate result meaningful. Also seen in table 5 and figure 4 is the fact that participants with training in the visual arts rated the works by Christus, Rembrandt, and Vermeer as significantly ( p 5 0X05) more complex, on average, than did the untrained subjects. Furthermore, there is considerable variation , , , , in complexity ratings across the stimulus set; the work by van Eyck was evaluated as much more complex (M 7X93) than the composition painted by Christus (M 3X91). Taken together, these findings demonstrate that the perceived complexity of the compositions studied was influenced differentially by viewer expertise and by the content of the individual compositions; perceived complexity was not, however, reliably affected by the format of the image seen. We also examined the influence of training and presentation format at the individualartwork level on the other four measures for which differential ratings on the set of artworks were observed. These adjective pairs include common^rare, usual^surprising, distant^immediate, and sparse^dense. For each measure, ratings for the nine artworks were entered as dependent variables into a two-way MANOVA with training and format as between-subjects variables. Significant multivariate results were examined further with ANOVAs and Tukey's HSD tests which were performed separately on the ratings for each painting.
The MANOVA performed on the measure common^rare revealed a significant main effect for format (F 18 212 3X41, p 5 0X0001) but neither a significant main effect for training (F 9 106 1X24), nor a significant interaction effect (F 18 212 1X26). Additional analyses found, not surprisingly, that the originals by Christus, El Greco, Giotto, Rembrandt, van Eyck, and Vermeer were rated, on average, as significantly more rare than their slide or computer facsimiles, whose average ratings did not differ reliably one from the other. A summary of the mean common^rare ratings and results of the univariate ANOVAs for these artworks as a function format are presented in table 6.
For the measure usual^surprising, the MANOVA produced a significant main effect for format (F 18 212 3X81, p 5 0X0001); neither the main effect for training (F 9 106 1X49) nor the format by training interaction (F 18 212 1X22) were significant. Follow-up analyses revealed that the contents of the originals painted by Bruegel, Christus, El Greco, and Rembrandt were rated, on average, as significantly more surprising than the contents of their slide or computer reproductions; differences between the ratings of the two facsimiles were, in each case, not reliable. In addition, it was found that the originals by Chardin and van Ruisdael were rated, on average, as significantly less surprising than either the slide or computer reproductions. Table 6 presents a summary of the mean usual^surprising ratings and results of the univariate ANOVAs for these artworks as a function of format. Finally, MANOVAs performed on the sparse^dense and distant^immediate ratings yielded nonsignificant main effects for format (F 18 212 1X50 and 1.58, respectively) and nonsignificant format by training interactions (F 18 212 1X13 and F 18 212 0X92, respectively). Thus, significant differences in the ratings for these two measures due to presentation format, which were obtained for the full set of stimuli (see table 2), failed to emerge for individual artworks. The MANOVA also produced a nonsignificant main effect of training for sparse^dense (F 9 106 1X45), but a significant effect for distantî mmediate (F 9 106 2X65, p 5 0X01). Specifically, trained participants rated the contents of the Bruegel, Rembrandt, and van Ruisdael works to be significantly more immediate than did untrained participants (M 5X28, 6.93, and 3.61 versus 4.40, 5.98, and 2.81, respectively; F 1 114 4X88, 5.76, and 4.75, respectively; p 5 0X03, 0.05, and 0.03, respectively). 
Discussion
In the present research, we examined the influence of viewer training in the visual arts and of presentation format on the perceived pictorial and aesthetic qualities of paintings by renowned artists. The first important finding is that, while ratings of some stimuli were differentially influenced by training and format, the interactive effects of the two variables were negligible across the stimulus set. The patterns of ratings of the pictorial and aesthetic qualities of the artworks were similar across format conditions for the untrained and art-trained participants, a finding which expands upon the results of our earlier investigation (Locher et al 1999) . Thus, evidence of facsimile accommodation described below is independent of participants' training in the visual arts.
Before discussing the influence of format, a potential limitation of our research design requires comment. As can be seen in table 1, untrained participants in the three format conditions differed in age and educational level. Typical of the visitors to the Metropolitan Museum of Art (Smith and Smith 1996) , the volunteers who rated the originals in the galleries were more highly educated and older than the college students who made up the samples for the slide and computer viewing conditions. These differences were both unavoidable and deliberate. That is, because the original art could not be removed from the Museum, ratings of the originals by untrained viewers had to be obtained in the Museum. However, we chose not to use untrained museum visitors as subjects for the slide and computer conditions because we wanted to be able to compare evaluative judgments obtained in a museum with those of college students who experience the reproductions in a laboratory setting, conditions typical of many experimental aesthetics investigations. The fact that our analyses revealed very few significant interactions between the variables training and format provides the first evidence of the comparability of evaluative judgments of artwork reproductions by untrained viewers in an experimental setting to those of untrained individuals in the presence of original art.
With respect to the influence of presentation format on the set of evaluative measures employed, results are mixed. Ratings for a number of individual artworks differed reliably for four of the sixteen adjective pairs. Specifically, the hedonic value (items unpleasantp leasant and uninteresting^interesting) and predictability of the composition content (items common^rare and usual^surprising) were rated differently by individuals viewing the originals than by those who evaluated the reproductions. No such differences were observed for the other twelve measures which reflect (except for item familiarn ovel) the physical and statistical properties of a composition. As shown by Locher (1995) and Mehrabian and Russell (1974) , these adjective pairs assess the qualitative (eg redundant^varied, symmetrical^asymmetrical, homogeneous^heterogeneous) and quantitative (eg simple^complex, uncrowded^crowded, sparse^dense) components of the information content of a composition. For these properties, the slide and computer versions of the works received remarkably similar ratings to those given to the originals, that is they exhibited`pictorial sameness'.
It appears, therefore, that the concept of facsimile accommodation holds very consistently for the pictorial qualities of the set of compositions studied. It is less tenable for the more subjective properties of artworks, namely their hedonic value and the predictability of their content. It should be noted once again, however, that ratings of interest and pleasure were similar across format conditions for three of the nine artworks employed as stimuli. Additional research is needed to identify the characteristics of paintings which contribute to retention, or reduction, of the hedonic value of a composition in reproduction.
Our finding that the majority of the artworks studied were rated as more pleasant and interesting in the original than when seen as a slide or computer image is consistent with the belief of museum professionals that the museum environment has a`positive' influence on visitors' perceptions and evaluations of artworks (Smith and Wolf 1993) . This assumption is supported by evidence in the museum education literature that students view artworks more carefully and enjoy them more in a museum than when viewing reproductions in a classroom (see, eg, Henry 1992 ). The present investigation suggests that differences of this type may also exist between viewers' responses to art seen in a museum and subjects' responses to reproductions of the same works seen in the laboratory setting of an experimental aesthetics investigation.
In conclusion, much additional research is needed to explore exactly what is gained and what is lost when we move from original artworks to facsimiles, particularly in regard to computer images, as these become more prevalent in experimental aesthetics research and for personal enjoyment.
